The Davey-Stewartson equations are used to describe the long time evolution of a threedimensional packets of surface waves. Assuming that the argument functions are quadratic in spacial variables, we find in this paper various exact solutions modulo the most known symmetry transformations for the Davey-Stewartson equations.
Introduction
The Davey and Stewartson [6] (1974) used the method of multiple scales to derive the following system of nonlinear partial differential equations 2iu t + ǫ 1 u xx + u yy − 2ǫ 2 |u| 2 u − 2uv = 0, ( Davey-Stewartson equations were first studied by Anker and Freeman [2] (1978). Kirby and Dalrymple [7] (1983) obtained oblique envelope solutions of the equations in intermediate water depth. Omote [13] (1988) found infinite-dimensional symmetry algebras and an infinite number of conserved quantities for the equations.
Arkadiev, Pogrebkov and Polivanov [3] We observed in [17] that the argument functions of all the solutions of the twodimensional cubic nonlinear Schrödinger equation in [15] are quadratic in spacial variables.
This motivated us [17] to introduce a quadratic-argument approach to study exact solutions of the two-dimensional cubic nonlinear Schrödinger equation and the coupled twodimensional cubic nonlinear Schrödinger equations modulo the known symmetry transformations. Indeed, our solution sets are most complete among the ones whose argument functions are quadratic in spacial variables. In this paper, we use the quadratic-argument approach to study exact solutions of the Davey-Stewartson equations modulo the most known symmetry transformations.
For convenience, we always assume that all the involved partial derivatives of related functions always exist and we can change orders of taking partial derivatives. We also use prime ′ to denote the derivative of any one-variable function. The known symmetry transformations we are concerned with are:
where α, β, γ are functions of t and b is a nonzero real constant. The above transformations transform one solution of (1.1) and (1.2) into another solution. In particular, applying the transformation T 1 to any known solution would yield solutions with three additional parameter functions.
Exact Solutions
Write
where ξ and φ are real functions in t, x, y. Note
2)
In order to solve the above system of partial differential equations, we assume in this section that
for some functions α and β of t. Then (2.5) becomes
where ϑ is some two-variable function in ̟ 1 and ̟ 2 . Moreover, (2.6) is equivalent to
In this case, The above equation is equivalent to
Moreover, (2.7) is equivalent to
To solve the above equation, we write
Then the above equation becomes
Assuming ab = 0 and ǫ 1 = 1, we have the following simple solution
where β is any function of t. Suppose a = b = 0. Then we take
modulo the transformation in (1.5), where ℑ is arbitrary increasing function of t. Then 
u = e β ′ (x 2 +y 2 )i−(2β+(ln |a|−ln |b|)/2) (ae ln |b|−ln |a|−2β x + be −2β y + c),
Remark 2.2. Applying the symmetry transformation T 1 in (1.3) and (1.4) to the above solutions, we get the following solutions with additional three parameter functions
We set
Let ℓ and ℓ 1 be two fixed real constants. We denote
Moreover, we assume
By (2.7), we further assume
for a function γ of t and a real constant c. So (2.7) naturally holds. Now (2.11) becomes
For simplicity, we take
First we have simple solution Denote Jacobi elliptic functions sn s = sn (s|m), cn s = cn (s|m), dn s = dn (s|m), (2.39) where m is the elliptic modulus (e.g., cf. [16] ). Then (ℓ)η ǫ 1 (2ℓ) (ǫ 2 + ζ 2 ǫ 1 (ℓ))(e −2β (ζ ǫ 1 (ℓ)(x + α 1 ) + η ǫ 1 (ℓ)(y + β 1 )) + ℓ 1 ) 2 ; (2.68) 
